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INVESTIGATIONS ON THE OCCURRENCE OF BIOLOGICAL STRAINS
OF THE 5‘1‘!&1’3 RUST OF WHEAT DURING THE YEAR 1932

Arb, Biol. Reichsanst. fur G. Gessner and W, Strzib

Land-und Porstwirtschaft (Institute for Agricultural Botan-
21: 59-72. (Reports of the ics, Braunschweig)

Federal Biological Institute for

Agriculture and Silviculturs).

I. Introduction

In a publication issued last year (Gassner and Straib: 9), we
devised a standard assortment for the determdnation of streins of
stripe rust on the,basis of examination of a great number of varieties
of wheat (cf, Straib: 10) and described the diagnostic tehavior of
fourteen strains of stripe rust. In ths following investigations which
concern the examination of the origins of stripe rusts collected or
furnished by third parties, in 1932, we are utilising the same standard
assortment. We shall report on the results of our examimtion in Sec-
tion III of this communication, but it will first be necessary to fur-
nish some supplementary information to our earlier reports on carrying
out experiments for determination of strains of stripe rust. In earlier
experiments for determination of strains of stripe rust. In earlier
publications, we have repsatedly pointed out the particular difficul-
ties inherent in working on stripe rust, due to the fict that experi-
mental results are dependent on the particular experimental conditions
to an extent not applicable to other types of rust (Cassner and Straib:
5,6,7,9). Although the determination of the strains of stripe rust
found in 1932 was effected in principle in the same manner as in the
experiments on which ow communication of last year was based, there
are soms new factors in regard to methodology which are important in
carrying out the experiments and evaluating the results of the latter,
and shall therefore be discussed first.

II. Remarks on Methodology

By referring to cur earlier publications (9), we need not here
again repeat the experimental methodology used in the comparative deter-
mination of strains of stripe rust., We shall restrict ourselves here to
the following remarks,

1. In producing the single-spore strains required for the exact
determination of rust strains, it was shown that successful infection
by single-spore inoculation in the actual winter months (December and
Jarmary) leaves much to be desired. It has not been possible to deter-
mine whether the rate of infection which generally remains considerably
below 1 percent, is due to inadequate maturing and a consequent poor
infectivity of the spore material (cf. Becker: 13 Wilhelm: 11) or
whether the poor light of this season affects the nutritional conditions
of the fungus on the host plant to such an extent that only a fraction
of the spores develops into pustules (Gassner and Appel: 2; Gassrer and
Strafb: €), It is recommended in any event to carry out single-spore
infection in the season with better light in order to obtain pure strains
of rust. Temperatures over 20° also affect infectior adversely and
should therefore be avoided. If no air-conditioned greenhouses are




available during the summer months, ice may be placed on the glass cyl-
inders containing the inoculated plents,

2. In order to prevent interference with the infectious process
by lack of nitrogen, we suggested earlier (9) to add five ccm of a 1.5%
solution of ammonium nitrate to each of them at the time of inoculation
if the soil is not wery nutrient. We simltaneously pointed out that
nitrogen fertilizer must be given especially during the season of good
light because the lack of nitrogen indicatsed by premature yellowing of
the first leaf has a much stronger effect in sawmmsr than in winter where
such lack may be compietely absent when the experimental plants are bred
in the cold.

In different series of experimsnts during the winter of 1932-1933,
the experiments were disturbed in some cases by the use of the recommended
smounts of ammonium nitrate because fructification is then excessively pro-
longed and somstimes interferes with the cutbreak of the pustules. This
last manifestation i3 obviously the consequence of ammonia poisoning which
is due {0 the fact that the amounts of carbohydrates available are insuf-
ficient, due to the lowered ability for assimilation of the plants in a
season of poor light, to make possible the synthesis of the ammonia into
organic nitrogen compounds (cf. Gassner and Hassedrauk: 3,kL),

In order to eliminate the risk of ammonia poisoning, we now sug-
gest replacing the ammonium nitrate by calcivm nitrate. Because exces-
sive fertilisation with nitrogen salts produces an undesirable prolonga-
tion of the incubation and fructification period (cf. Gessner and Hasse-
brauk: 3), we further suggest reducing the nitrogen amount per pot. We
now add to each pot 2 to L ccm of a 1.5% solution of calcium nitrate in-
stead of the previously given S ccm of a 1.5% solution of ammonium ni-
trate, These doses are applicable to the nutrient-poor and sandy-clay
soil utilized by us, and under standard growing conditions for the ex-
perimental plants where the lower doses are intended for seasons of poor
and the higher doses for seasons of beatter light.

3., For the cultivation of the experimental plants to be utiliszed
for the comparative determination of straims of strine rust, w suggest
a temperature of about 18° to 20 degrees. "Plants cultivated in a warm
temperature possess longer leaves; these are not only more suitable for
carrying out inoculation and for evaluation of the types of infection
than the certainly stronger but shorter leaves of plants grown in the
cold bﬁht.)also respond more uniformly to infection® (Gassner and Straib:
9, p 1U4). ‘

We also attempted, in the experiments during 1932-1933, to main-
tain the cultivation temperatures as uniforaly as possible; he ever,
more recent observations have shomn us that variations of the cultivation
temperatures between 1L° and 20° are permissible because they do not es-
sentially change the typs of infection of the standard types employed by
us., It is important, however to avoid cultivation at low temperatures
because the latter may increase receptivity in certain varieties. Such
an effect of the cultivation temperatures is not surprising when we con-
sider the influsnce of the tempsrature reported in our sarlier observa-
tions on the reaction of plant varieites to stripe rust (Gessner and
Straib: 6) because such an influence of the cultivation temperature would
act in the same serse as the effect of temperature during the asctual ex-
periment for infection in which an increase of temperature may result in
increase of resistince and & decrease of temperatures in an increase of
receptivity,




L. The strain tests themselves were again carrisd out at a
temperature of 15°, kept as uniform as possible. Minor variations of
the average temperatures of plus/minus 0.5° could not be avoided and the
temperature in the actual winter months was somewhat lower than in the
season of good light,

These variations, unimportant in themselves » &re obviously not
adequate to explain certain differences in the experimentsl results during
the winter months where Carstens Dickkopf by comparison with the strains
1,2,3,k,6,8, 12, 17, no Ionger showe —d'twpo'L O with sharply defined large
and smll necroses but often a marked formetion of pustules and the in-
fectious type II and III, whereas type O survived on Carstens Dickkopf also
in the winter months as compered with the strains 9, 15, 16. A slight de-
crease of resistance, during the months of December and January, was also
observed in the types "Rouge prolifique barbu," "Spaldings prolific" and
"Holsapfels Frutweizen®, in comparison with the strains 5, 6, 17, 8.

It is very difficult, however, to obtain a definite insight into
the fing) uses of the shifts in resistance Just mentioned because the
inevitable variations of lighting in the different seasons obviously
also change the conditions of both cultivation and experimentation. We
must consider in this mainly the reaction of the lighting conditions on
the other nutrient processes of the plant which find their definite ex-
pressions, among others, in the varying nitrogen requirements correspond-
ing to the variations in season.

In any event, we recommend, on the basis of the indications Just
given, not to utilize the light poor months of December and January with-
out & corresponding critical evaluation of the experimental results for
the determinstion of strains of stripe rust. We ourselves carry these ex-

periments out, as far as possible, during the months September to November
and February to May.

S. The dependence of the results of infection on the experimental
conditions, as stressed above in regard to stripe rust, appesars to make it
necessary, in the examination of the origin of stripe rust in regard to
strain classification as well as in the determination of new strains of
stripe rust for purposes of comparison, to always retest the most import-
ant and known strains from time to time. Only this seems to make possible
adequate control of the constancy of the experimental conditions because
any variation in the l.iter must affect, and produce a variation in, the
behavior of the control varieties,

6. The evaluation of the infectious types has already been carried
out in the manner described earlier by empl g the designations 4, 00,0,
I, II, III, IV (Gassner and Strafdb: 9, p u.%ﬁ“ The designation O-plus is
new, As will be scen from the listing of the infectious plctures of the
1k blological strains of the stripe rust of wheat in the standard classif-
ication given last year (Gassner and Stngbx 9, p 15L4), there occurs in
some cases an isolated formation of spores (type I to II), in addition to
infection type 0. Tve infection picture was then given as O-I and/or
0-II. In place of this, we are now utilizing the desigmation O-plus, The
plus sign is meant to indicate that in addition to the gererally uniforms
type O (necroses and discoloration without spore deposit), there also ex-
ists an occesional slight formation of spores or tandency toward the lat-
ter,
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In the grouping given subsequently of all of the strains of siripe
rust found by us, the biotypes already described are identified by the
new designation O-plus instead of the earlier findings O-I and/or O-II.

7. The standard assortment utilized for the diagnosis of strains
of stripe rust has been utilized in the arrangement established earlier.
Deviations and/or supplementary indications exist in the sense shown below:

a) The variety "Rouge prolifique barbu" which had been sug-
gested last year not as an actual test but only as a "complementary vari-
ety" (Gassner and Straib: 9), has been included in the main standard
assortment which now consists of 10 instead of 9 varieties of wheat. This
inclusion facilitates and confirms the specific determination of the rather
frequently occurring strains 2 and 3, and is also valuable for the diag-
nosis of the strains 15 and 17 of stripe rust which are being newly de-
scribed in the following,

b) In our report of last year, the varieties "Rouge prolifique
barbu" and'Chinese 166" had been utilized as complementary varieites. The
former has been included in the main varieitiss of the assortment and
Chinese 166 was retained as complementary variety. For the sake of com-
pleteness, the behavior of this variety in response to all the strains of
stripe rust has been communicated, but it should be stressed that infection
type i applies under the prescribed test temperature of 15°C. At lower
temperatures (10 to 12°), i would be replaced by type O and/or 00, The
standard assortwent, for strains of stripe rust now consists of 10 main
and one complementary variety,.

III. Compilation of the Origin of the Stripe Rusts

Investigated and the Results of Examination

The study of strains of stripe rust during 1932 again received
the support of various organizations within and outside of Germany who
sent us samples of stripe rust, In so far as we were able to obtain
infections with these samples, the donors are named in Table 1 and we
take this occasion to thank them and all others for collecting and send-
ing us this msterial,

As shown in the following compilation, a total of 77 stripe rusts
could be cultivated successfully; of these, 71 came from Cermany and 6
from other countries. Since several samples of rust were collected in
the same localities, the number of points of origin is less than that uf
the samples investigated (77 samples from 59 localities). Tus samples of
rust were first sultiplied on a highly receptive variety (Michigsn Amber)
and initially tested as "populations" agairst the standard of classifica-
tion. For the final and exact examination, we sgain used only single- .
spore strains and attempted to produce and test 3 single-spore strains :
from each population. We were not entirely successful in this because
the number of single-spore strains is less in soms and more in other
cases,

On two of the stripe rusts, tests with single-spore strains
could not be made, and the results ocbtained with these populations are
therefore given later in rarentheses (Table 3, page 66).




The tests of a total of 192 single-spore strains isolated from the
various samples were made primarily during the months of February to May
1933. As far as possible, the tests were repeated several times and the
standard of assortmsnt was inoculated 567 times with the different strains
and populations, .

A total of 12 different strains of stripe rust were demonstrated
by this, of which the strains 2, 3, L, 5, 7, 8, 9, 12 had glready been
classified during the years 1927 to 1971 (Cassner and Straib: 9); the
strains 1, 6, 10, 11, 13 were not contained in the samples of the year
1932 inasfar as it is possible to coms to definite conclusions from nega-
tive findings. Three strains are new and have been designated as 15, 16,
17, (Note:t In regard to the locality of origin of the strains 11 and 12
in our report of last year, the correct point of origin of these strains
is not Himberg near Viemns but Unter-Himberg near Kufstein in the Tyrol,
according to later information by the sender).

Table 2 contains the diagnosis of all strains of atripe rust clas-~
sified so far and includes tliose which we did not again encounter in 1932,
The new strains 15 to 17 are arranged for better review by being placed
alongside and/or between closely related strains,

The strains 1 to 1L described last year have been re-tested, and
the results concord well with the findings of last year. In some cases,
especially for Carsens V, we again observed occasionally the formation of
pustules in addition to type O so that the mean type of infection now must
be designated as O plus, We stress again (cf. page 61) that the reaction
of Carsens V is more dependent on the season than that of other varieties.
The findings reported do not refer to the light-poor season in which Car-
stens V shows a surprising increase of the otherwise existing type O plus
to II-III. The following remarks apply to the characterisation of the
new strains 15 to 17:

Strain 15 was isolated for the first time from a sample from Austria
(Wieselberg-Brlauf) and was latet found again in the Finmnish stripe rust
(Jokioinen). It is generally not very aggressiwve for most of the varieties
of the standard assortwent, and {s differentiated from the closely related
strain 12 perhaps only by ths strong infection which it causes in Spaldings
Prolific which is not attacked by strain 12, The examination of the two
origine of strain 15 was carried out only on the standard assortment (in-
cluding the complemsntary varieties) but not on a larger wheat assortmsnt.
There is a slight possibility consequently that wheat varieties not in-
cluded in the standard assortasnt would still show differences between the
Austrian strain 15 and the Finnish stripe rust identified with the latter.

Strain 16 was found first in Pabstorf (Braunachweig) and simultan-
ecusly in Hamersleben (Sachsen) as well as later in Finland (Jokioinen).
The identity of the Finmish strain with the Germsn strain 16 was definite-
1y confirmed both by the findings on the standard of assortment as well as
by tests of a larger wheat assortment. Physiologically, strain 16 is
closely related to strain 9 and the main difference lies in the resistance
to strain 16 of Heines Kolben-Seisen and the receptivity of this wheat to
strain 9. We should not meglect to state that the different reaction to
straine 9 and 16 is restricted to Heines Kolben-Weisen but does not ex-
tand to Rumicers Sommsrdickikopf which shows the same reaction to all other
known strains of strips rust as Heines Kolbenscmmsrweisen (cf. Straid: 10).
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Strain 17 was found only once in West Germany (Bonn) and is dif-
ferentiated from strain 7 by the resistance of Carstens V and the recep-
tivity of Spaldings Prolific as well as by higher rate of infection in
Webster CoJ. 37800

The geographic distribution of the stripe rusts found in 1932 will
be seen on the preceding Table 3 in which the corresponding findings of
the years 1927 to 1931 are listed for comparison in the last column.

As already mentioned, the strains 1, 6, 10, 11, 13, 1k were not
determined; the existing strains of rust were fcund as follows:

Strain 2 in 12 (12) localities

" 3 16 (16) "
L | 5 (k) "
» 6 15 (19) "
" 7 7 (7) "
" 8 8 (6) "
"9 3(3) "
" 12 1 (0) "
n 15 2 (0) )
" 16 3 (2) "
" 17 1 (1) "

The numbers shown between parentheses refer to the points of
origin within Germany and the numbers preceding them refer to the total
number of localities in which they were found,

In order to facilitate a review of the geographic distribution,
we show a special compilation by provinces and countries in Table L.
Small dots represent the localities from which samples of stripe rust were
cultivated and tested successfully, and large black circles represent the
number of localities in which the corresponding strairns of rust were con-
firmed within the respective province or country.

Appreciable differences exist in the frequency of occurrence of the
individual rust strains during 1932. In the main German wheat cultivation
areas, the strains 2, 3, 5 were noted most frequently, and in second place
come strains 7 and 8. In detail, {he distribution picture is rather multi-
fold because the same forms of rust are often found in widely separated
regiona. Strain 8 was encountered in the provinces of Saxony, Hessen-
Nassau, Rhineland, in the state of Hessen and also in Sweden and Canadaj
strain 16 was found in the province of Saxony, in the state of Breunsch-
weig, and in Finland, Strain 15 could be demonstreted for Austria ard for
Finlard,

Whereever a larger number of rust samples from different localities
in a given land was examined, several strains could be obeserved as follows:

Land Locality Strein
Saxony 2,3,5,7,5,%,16
Hanover 1L 2,5,7
Hessen-Nassau L 3,5,8
Rhineland 6 5,8,17
Braunschweig 18 2,3,L,5,16
Hessen s 2. 3)8




It follows from this that we are 'nadequately informed on the dis-
tribution of rust sirains in those counties and countriss in which material
from only one locality was investigated, and that there is no point in dic-
cussing geographic distribution of rust forms in detail, considering the
present status of our lmowledge. For this speaks also the comparison of
the findings of the year 1932 with those of the years 1927-1931 (Table 3).
These findings concord only to a very minor extent. The part of Germany
(Saxony) which was tested most thoroughly, presented the strains 1, L, 5,
9, 10 during 1927-1931, and the strains 2, 3, 5, 7, 8, 9, 16 during 1932.

We can say with certainty today that stripe rust is largely spec-
ialised and that we will encounter an increasing number of strains with an
increasing number of investigations. (Note: During 1927-1933, a tote: of
6 strains was found in Schlamiedt which was examined especially thoroughly,
and, in the region of Magedburg, a total of 10 different strains of stripe
rust, The relatively extensive material for observation received during
1932 from Saxony and Braunschweig also lets us recognisze that the per-
centudl share of the different strains of strips rust cbserved here is un-
even and that certain strains, especially strains 2, 3, 5 as well as 7 and
8, occur particularly frequently in Central Cermany. There is no doubt
that the distribution (as :lready stressed by Gassner and Straib: 8,9)
is closely related to the varieties of wheat primarily cultivated in a
given wheat-raising area, The strains of rust mentioned are without ex-
ception those which attack the widely used "Dickkopf®™ wheat of the type
Strubes Dickkopf. The strains 5 and 7 are further characterised by the
fact that they also attack Carstens V which has been widely cultivated in
recent timses, and we muet expect therefore that their propagation will keep
atep with the increased cultivation of this variety. In the opposite sense,
we may anticipate that strain 8 which heavily attacks "Panzer wheat" will
diminish in frequency with the decreasing cullivation of this variety. Nor
can it be mere chance that the rust strains 16, 9-11, 15, 12-1L, listed be-
hind strain 8 in the arrangement given (Table 2), show a leas wide distri-
bution on the standard of classification than the forme first mentioned
and are encountered much more seldom in Oermany (cf. right half of Table
L). It is a peculisr Tact initially not explainable that strain 1, normal-
1y extreaordinarily aggressive (which was demonstrated by us earlier to be
a mutation of strain 9 and also found in 1931 on location) was not found
in any rust locslity of 1932 although it was agein found in 1933.

A% the tiws that this article went into print, the investigations
on the ocourrence of stripe ruat in 1933 had been tarainated in general bui
could not be included in the foregoing. We restrict ourselves therefore
here to the short statswent that we found, among the samples collected dur-
ing 1933, at least S more new and &3 yet unknown strains which received the
numbers 10 o 220

P_o._ucrtgt

While proofreading this article, a report wmas puwblished by Hanna
Beciker on the rust investigetions carried out in the Agricultural In-
stitute of the University at Halle (Kuhn-Archiv 1933, p 293-305). The
suthor described five new straine of etripe rust by utilising our standard
of sssortmsnt, and gave them the numbers 15 to 19.
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For important reasons, it is unfortunately not possible for us to
adopt these strains in our compilation of forms of strips rust. The author
did not effect the investigations with the absolutely required single-
spore lines but with populations. #a do know however, that in such popu-
lations several strains may be present simultaneously in which the infect-
ious type of one strain may become superimposed on thoss of the other
strains in a great variety of ways and pay combine with these in such a
manner that new and different strains seem to have been cbserved. It is
for this reason that the determination of new strains of rust makes it
absolutely necessary to first cbtain a specific starting material in the
form of pure lines as conditio sine qua non. |,

Main Content

1. The sbove investigations contain the results of the analysis of
77 samples of stripe rust from 59 different localities which are gemrally
located in the main wheat-growing areas of Cermany. All samples investigated
were from the year 1932,

2. 1In the samples of stripe rust investigated, a total of 11 dif-
ferent strains of - .pe rust was classified, of which strains 2, 3, L, 5,
7, 8, 9, 12 ares . .-eady imown from our earlier investigations, whereas the
strains 15, 16, 17 are new.

3. The frequency of the rust strains is very irregular in the dif-
ferent localities and is apparently deteramined by the reaction of the in-
dividual strains to the varieities of wheat primarily cultivated in a given
area, -

r

L. The analysis of the rust strains was cerried out in the manner
described earlier but the standard assortmsnt was enlarged by including
one cf the complementary varieties among the number of main varieties so
that the test assortment now consists of 10 instead of 9 varieties. In
regard to further details, we refer to the preceding taxt.

REPERENCES

1. J. Beckert Investigation on the Vﬁbui of Uredo Spores of Puceinia
glumarum. Kuhn Archiv. 19, 1929, pp 353-ll1. \

2. Gessner and J.0. Appel: Investigations on the Conditions for Infect-
ion by Rust Ns)\gi of Crains, Arb. Biol. Reichsarstalt 1V, Heft 3,
1927, pp L17-bL)0.

'. Gessner and Hassedrauk: Investigations on the Relations Betwmeen
¥ineral-Salt Nutrition and the Reaction of Grain Plants to Rust,
Prytopath. Ztschr. III, 1931, pp 535-617.

L. Gessner and Hassedrauk: On the Influence of Receptivity for Rust by
Dipping Inoculated Leaves in Solutions of Mineral Salts and Other
Substances. Idem, 1933, pp 323-3L2,

. Ossamer and Straid: Investigations on the Infectious Conditions of
Fuccinia glumarum and Puccinia graminis. Arb. Biol. Reichsanstaly,
XVI, 1928, pp 609-6%9.

o P,




9.

10.

11.

AR A e e e e e

FASH PR R NRD S E V

23 g

Gassner and Straib: Experimental Investigetions on the Reaction of
Varieties of Wheat io Puccinia glumarum, Phytopath. Ztschr., I, 1929,
pp 215-275.

Gassner and Straib: Investigations on the Question of Biological
Specialization of the Stripe Rust of Wheat. Der Zuchter, 3, 1931,

Cassner and Straib: On Mutations in a Biological Strain of Puccinia
glumarum tritici. (Schmidt, Erikss, and Hern) Ztschr. ind, Abst.
Vererbungslehre 63, 1932, pp 15L-180.

Cassner and Stra{bx The Detsrmination of the Biological Races of the
Stripe Rust of Wheat. (Puccinia glumarum f. sp, tritici (Schmidt
Erikss and Henn). Arb, Biol. Reichsanstalt. XX, 1932, pp 1L1-168.

Straib: On the Receptivity and Resistance to Stripe Rust in the Dif-
ferent Series of Triticum. 2Ztschr, {. Zuchtung. A. Pflansentuchtung
XVIII, 1933, pp 223-2L0.

Wilhelm: Studies on the Manner of Specialization of Stripe Rust
(Puccinia glumarum tritici (Schmidt, Erikss and Henn) and on the
Physiology of Germination of the Uredo Spores of the Latter, Arb,
Biol. Reichsanstalt, XIX, 1931, pp 95-133.




Table 1, Compilation of Origins of Stripe Rust Tested for 1932

s -
C Der Einsendang \ Q ] Zani :::
3 —_- - ¢ Ort Gesammelt von S:':”:
1y o Nr. [pDatum stimme
i
| Dectsechinnd:

. ! Previss Brasdeadury
6 | 10.6 Mincheberg (Mark) Dr.v. Rosenstiel 3
H 6t i 1 Miincheberg (Mark) Dr. Oehler H
: ' Previaz Schleswig-Holsteln
; 48 | 0.8 | Kiel-Kitzederg Dr. Pape 3
; 208 ' 23 8 Schwartsu bei Libeck Carsten -
4 200 | 2.6 dgl. . -
v 20c¢ | 2.6 dgl. - s
204 238 dgl. . -
z 20¢ ' 23.6. dg). - —
¥ N
! Previes Sachsen
5 3 | 8.6 | Hadmersleben, Kr. Oschersicben | Vettel 2
b 19a I 20. 6. - - selbst 2
196 | 20. 6. - - seibst 2
: 26 ; 26. 8 . . Vettel 1
: 4 | 886 | Kilein-Wanzleben, Kr.Oschersieben] Dr. Feistritzer| 4
;. 8a ' 8. 7. | Hamersleben, Kr. Oschersieben Hansen 4
§' 860 i 8 7 - - - 3
3 S | & 6. ] Schianstedt. Kr. Oschersieben Dr. Bonne 3
t_ I - A A - - - a
88d , 8 7 - . selbst :
: 128a i 11. 7. " - Dr. Bonne !
a 52 2.1 Hatensleben, - selbst 3
! 53 2.1 Hornhausen, . selbst 7
i 54 2.7 - - selbst 3
: 4“4 . 2.6 | Emersleben, Kr. Halbersiade v.Rimker ‘4
¢ 47 | 0.6, | Langenstein a. Harz Dr. Thoenes 1
5 s 0 27 Andersieben, Kr. :alberstadt selbst 4
§ % | 21 . . selbst 3
¥ M4 8 Dingelstedt, Kr. Oschersleden selbst H
¢ 96 8 1 Anderbeck, Kr. Halberstadt selbst 1
i‘- a7 8 7 Dardesheim, - selbst -
£ L B A Halberstadt selbst 3
It 120 |12 Quedlinburg a. Harz selbst 1
§ 63 4 7 Olvenstedt bei Magdeburg seibst 3
£ 64 4.7 Eichenbariedben, Kr. Neuhaldensieben| selbst 3
E 8% 4 7 Tundersieben, . selbst 2
.21 21. 6. Sslzamiinde bei Halle a. d. Saale Riebese!l 4
j 8 ! 21 Hecklingen bdei StsBluri selbst 3

87 217 Schnsidlingen, Kr. Querfurt selbst 3

118 12 7. Gilrsbach, Kr. Sengerhausen selbet 3

114 12. 7. Hesserode bei Nordhausen selbst 3

Previss Hasnever

29 2L 6 Himmelstir, Kr. Hildesheim selbst 3

A 28. 6. Hobneen, Kr. Hameln selbst 3

k ¥] 28, 6. Aerzen, Kr. Hameln selbst 3

14 16, 7 Ebstor! bei Olzen Dr. Sent -

[Continued on following page/
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¢ Der Einsenduny

T

‘ 2 0t Gesammelt von g.'::::;:"
G Nr v Datum stimme
Peoving Messen Nassau
L RATEA covesrh 2 Rhein selbst 3
7 2. 8. Sossenheim bei Frankfurt Main selbst 3
42 2. 6 Kerstenhausen, Kr. Fritglar seldst 3
m | 214 Cirumtach bei Kassel Dr. G. 0. Appel 2
FProsvinz Rieinland
1 14. & Bonn a. Rhemn Prof. Schatfnit |
o it ¢ | Rucchenkoven ber Bopn - 3
K] LN .sherchen - 3
4 . 124 1 wdcendorf dei Euskirchen » |
\: AL Klein-Mais heid, Besirtk Coblenz selbst }
Frestast Hraunschwelg
SNin N 7. Glusmnarade ber Braunschweig selbst i
84 R 7 - selbst ¢
170 wos - selbst 3
1 ~ . - - seihst 3
™ . Hee anel bel Rraunschweig Dr. Rabdien 3
o 13 Nacwcuhaf ber Hraunschwoig Dr.Hassebdrauk 3
. 17 % - - » 3
LY AT Scheppau - Dr. Rabdien 3
Al 2. Esbeck, Kr. Helmsredt selbst 3
70 4.7 Helmatedt selbst 3
0w 87 Pabstort, Kr Wollfenbitiel selbst -]
w2 R 7 Matticrzoll, Kr. Wolfenbiinel selbst 2
Freistant Hessen
16 In 6 Livh, hr. Gieflen Dr.G.O.Appel 3
21 h Groflenlinden. Kr. GieBen » 4
22 28. 6. D inygdns, Kr, Gicllen " 3
qu 2% | tueBen a & Lahn " 3
[ Xi. 8. Friedberg tOherhessent selbst 3
W 2, 6. steinhach, Kt Offenbach seibst 2
Bayerische Rhelnpiale
L R 1 imburgerhof bei Mutterstade Landw. Versushssmtion 8
: Oesterrelch
] 10. 6 Wiesclburg a. d. Erlaul Dr. Steiner 1
Uagarn:
46 . 6 Magyarovar Prof. Husz 4
Eangland:
v a8 | Cambridge Prof. Brooks 3
Schweden:
4 3.6 | Svaldr Prol. Akerman 1
; Finnlaad:
181 ¢ 2. 1 Jokioinen Prol. Pesola 4
Canmada:
17 (1,87 § Duncan Dr. Newton 3
Zusammen: N 102

th Proden als Populationen vorge-
prift von 81 verschiedenen Orten

[key to Table 1 on following page/

Hauptprifung

{ Einsporstimms in der




? [Xey to Table 1/

a, Number g. Total

b. Date h. 77 samples from 51 localities
c. Sample pre-tested as population

d. Origin . i. single-spore strains for

e. Ccllected by min tests :

f. Numbar of Single-Spore Strains Tested

e
L Table 2, Compilation of Infection Type of Bio)ogical Strains of Stripe
'k Rust Nos 1-17 |
4 d\ Versuchsbedingungen: Anzucht dei ca. 18°C Prifungstemperatus: 15° C,
Rel Lultfeuchtigkeit: 80 00",.
Diffuses Tageslicht, ausreichende Stickstoffernihrung. '

: b Hauptsorten ‘ 55'-336
) Getv-| e a SO _'fé'.'_
1 rost- i ! P > Z3
: o rasse g'- B §3: i.é' ;2 €. £ e &8 &8 §§ ;
: It g8 ¢8 288 § B3 § s by |
: o |25 335188 80 2 5 85 3 2% B
R v v v v o-avoawv v v ] oo i i i
i 2w o owow o waowvow foo oo+ mav v o
: § IFWVOW WV IV v e 04 04 04 | i
. 4 v v ovoomooav vl oo 0+ i i i
b S5 pvo v ovoviafo+s o0 9 v o0+ 0|
% 6 [ v ' w v iv-mf o 0 0 0+ 0+ 0+ | |
: v owoow i W 0 0r IV It O i
! 7 |liv.wv o wfo+ o+ o0 0 V' o0+ 0+ ] i
ol s |lwv v _av ] o 0 0w 0 0+ 0+ O+ | i
D E e v wflo mav w1 0e o0 R
b g JIvIiIv]o m—v v 0+ IV 0 i i i
LY o |lwiwlo o+ 0 0o v o I A
L E mfw wjo m o 0o o o i ]
: s v wlo o o i ow o o v o+ i
12w ipav]o 0 0 0 0 04 i i
13 Jwvjoo o0 - 0 0 0 00 i i v
4 JIvio+ o 0 o, 0 .0 0 o 0
N 1
) Beziglich des Fundortes der in unserer vorjihrigen Mitteilung (Gassner und
Straib 9) aufgesteliten Rasten 11 und 12 missen wir erghnzend mitteilen, daB es sich nicht
wm dea Ort Himberg bei Wien, sondern nach freundlicher nachtriglicher Mitteilung des Ein-
senders, Herrn Dr. Steiner, um den Ort Unter-Himberg bei Kufstein in Tirol
gobandelt hat.
a. Stripe Rust Strain No

b. Main varieties

c. Complementary variety . ‘ .

d. Experimental conditions: initial growth at appr. 18°C. Test .
temperature 15°C., Relative humidity 80-50%. Diffuse daylight,
adequate nitrogen supply. '

] 4 A RS S Gy W




Table 3. Oesographic Distribution of Stripe Rust Strains in 1932

(Compared With the Distribution of the Strains in Preceding Years)

um Vero oo sur Verbreitung 4o ¢ Rassen in tritheren Johren, d

! c Joaz 'm'i- 1931
& rand b on Cetrrosr: | Geivroate:
rassen rassen
Deutschlan?
Prov, Ostpre. Hasenberg bei Tapian vacat L]
Prov. Rrandent - Muncheberg 7
ooy Sohbeon ¢ Holstein hiel 7
e ) denn. Schwartap 7
Prov, Nachsen Hadmerxieben S0 8, 10
‘Kivin-Wanzleben K] 1,89
e, oslebhen 16
e edt 2, 4 4, 9 48
Hatenslchen B
Hrnhaosen 2,3
frerse e . 2 o
Pangenstein . Har, 3
ot Ceben A8
fong st &
\ndoerbeck 3
Dardeshe m RN
Halbe: stadt 7
Quediinberg 2
Thvenstedt 3
1 «chenbarlcben s
Tundersichen &
Sauminde 2,3
Hecklingen 3
Schneidhngen 3
‘inbhath R
Hessernde 7
Prov. Hannu. v FHimieisii b
Hohnsen b
Aerzen 7
Ebstort (L]
Prov. Hess: 1 Nassau Oestrich ». Rhein 3
: Sosscnheim R}
Kerstenhausen 8
) Grumbach $
Prov. Kheinland Honn ». Rhein 17
Buschenhoven L)
Euskirchen S, 8
Ludendorl - 8
Klein-Msischeid L]
Freistaat itraunschwelg Gliesmarade 48
Hordor!l 4
Nortenhof 23 s
Scheppau 2
Esbeck 4
Helmstedt L)

e

[continued on following page/

*) war als Population, nicht als Einsporlinie geprdf. Vergl. 8. 62
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’ & Llasnd b ore Beibron. | Goloreet
rassen rassen
Freistast Braunechweig Pabstor! [
Mattierzoll 2,3
Preistast Hossen Lish 33
Grofienlinden 2
Langgdns k
Giefien 8 368
Steinbach 8
Bayerische Rheinpfalz Limburgerhof 4
Meckienburg Bzndelstor! bei Rostock vacat L)
Oesterreich Wieselburg 18
Himberg vacat 11, 12
Ungarn Magyarovar 12
Frankreich
Dept. Seine et Oise - Noissy le Roi vacat 2
Verritres vacat 23
Veraailles vacat 2
England Cambridge 4
Schweden Svalof 8 7,8
Finnland Jokioinen 15, 16 14
Nordamerika, Alberta | Olds vacat 13
Canada | Duncan 8

a. Country (province)
b. Locality
¢. Strains Found in 1932

d. Strains classified in 1927-1931

o. #) Was tected as population but not as single-spore lime, of. p 62,
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